The contribution of adenine nucleotide loss to ischemia-induced impairment of rat kidney cortex mitochondria.
Adenine nucleotides and respiration were assayed with rat kidney mitochondria depleted of adenine nucleotides by pyrophosphate treatment and by normothermic ischemia, respectively, with the aim of identifying net uptake of ATP as well as elucidating the contribution of adenine nucleotide loss to the ischemic impairment of oxidative phosphorylation. Treatment of rat kidney mitochondria with pyrophosphate caused a loss of adenine nucleotides as well as a decrease of state 3 respiration. After incubation of pyrophosphate-treated mitochondria with ATP, Mg2+ and phosphate, the content of adenine nucleotides increased. We propose that kidney mitochondria possess a mechanism for net uptake of ATP. Restoration of a normal content of matrix adenine nucleotides was related to full recovery of the rate of state 3 respiration. A hyperbolic relationship between the matrix content of adenine nucleotides and the rate of state 3 respiration was observed. Mitochondria isolated from kidneys exposed to normothermic ischemia were characterized by a decrease in the content of adenine nucleotides as well as in state 3 respiration. Incubation of ischemic mitochondria with ATP, Mg2+ and phosphate restored the content of adenine nucleotides to values measured in freshly-isolated mitochondria. State 3 respiration of ischemic mitochondria reloaded with ATP recovered only partially. The rate of state 3 respiration increased by ATP-reloading approached that of uncoupler-stimulated respiration measured with ischemic mitochondria. These findings suggest that the decrease of matrix adenine nucleotides contributes to the impairment of ischemic mitochondria as well as underlining the occurrence of additional molecular changes of respiratory chain limiting the oxidative phosphorylation.